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Behavior, knowledge technology in under- 
standing of, 112 

Beliefs of machines, question of, 142, 154 

Big Brother view of computers, 216-217 

Biochips, 46 

Biological research, computer uses in, 171- 
180 

computing power required for, 173, 178, 

179 


for molecular model building, 171-176 
for nerve net formation studies, 176-178, 
179 
Brain, human. See Mind, human 
Bugs in software 
elimination or fixing of, 45-46 
other bugs introduced in, 45 
fouled up beyond all repair, 220 
preventive service plans for, 34-35 
and producing error-free programs, 45 
responsibility and liability for, 26 
testing for, 45 
Business environment, computers in. See 
Work environment, computers in 


_ Ee interaction, fractal nature 
of, 38-40 
Carnegie-Mellon University, 31, 40, 44, 46 
Category formation, and pattern recogni- 
tion, 181, 193-194, 198 
Centralized computer systems 
decentralization of, 23-24 
time sharing of, 23 
Chemical structure analysis, DENDRAL 
system in, 98-99 
Chess strategies, complexity of, 15 
Chomsky linguistic theories, 128 
Circumscription method of reasoning, 134- 
135 
Civilizing and taming computers, 202-219 
Classification, and pattern recognition, 193- 
194, 200 
Clerical functions of computers, 5, 25. See 
also Office automation 
Clubs for computer users, 204-205 
Coastline measurement, fractal geometry 
in, 38-39 
Cognitive functions, in multiprocessor ap- 
proaches, 23 
Color of computer images, 59, 62 
Commands in computer use, problems in 
learning, 205 
Common-interest groups 
clubs for computer users as, 204-205 
in information marketplace, 25 
Common sense of computers, 129-137, 143- 
145, 152, 155, 157, 158 
experiental component of, 133, 136 


knowledge in, 131-133, 145, 152, 158 
reasoning in, 133-135, 139, 157 
Communication 
in computer networks, 24, 27, 30, 221, 
222-223 
of businesses, 5-6, 24 
regulation of, 27, 30 
in computer-user interface, 227-228 
compared to computational process, 
163, 167 
personal design of, 228 
Complexity 
of computer-assisted manufacturing, 80- 
81 
of systems or problems, 7, 11-18 
Computational process 
billiard ball model of, 166 
complexity of, 13, 16 
compared to communication process, 163, 
167 
energy dissipation in, 162, 163, 164, 165, 
166, 167, 168 
friction in, 164, 165, 166, 167, 168, 169 
general principles of, 222-223 
measurement of, 163, 167 
noise in, 164, 165, 166, 167, 168, 169 
physicial limitations on, 161-170 
quantum mechanical approach to, 168- 
169 
reversible, 164-165, 166, 168, 169 
thermal equilibrium in, 164, 165, 166 
Computer-assisted negotiations, 234-265. 
See also Negotiations, computer- 
assisted 
Computer literary, 304, 222-224. See also 
Literacy, computer 
Computer mail, 221, 223 
Computer science, experimental, 31-46 
Computer tribes, 24 
Consciousness of artificial intelligence, 138, 
142-143, 145, 146, 148-149, 154, 155 
Coons patch technique, in computer image 
synthesis, 58 
Coping with complexity, 7, 11-18 
Costs. See Financial aspects 
Creativity of workers, in computer-assisted 
manufacturing, 77-82, 84-85, 88 
Crimes, computer-related, 27 
Curved shapes, computer images of, 57-58 


|» evolution theory, 181, 270-271 
Darwin II model of pattern recognition, 
187-199, 200 
abstracting network in (Ry), 189-190, 192, 
194, 195, 196 
associative recall in, 190, 191, 195-198 
classification in, 193-194 
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Darwin II model of pattern recognition 
(continued) 
generalization in, 194 
input connections in, 190-191 
recognizer in (R), 188, 189, 191, 192, 195, 
196, 198 
recognizer-of-recognizers (R-of-R) in, 188, 
189, 190, 191-192, 194, 195, 196 
Wallace network in, 188, 189, 190, 191, 
192, 195, 196, 198 
Data base, 222 
in multiprocessor approach, 23 
security of, 222 
Data entrepreneurs, 25 
Data-flow-type architecture, of fifth genera- 
tion computers, 122 
Decay process in pattern recognition, 199- 
200 


Decentralization of computer systems, 23-24 
Degeneracy, in selection recognition sys- 
tems, 186, 198 
Dehumanization effect of computers, 26 
Demand fetching of memory lines, 39 
cache misses in, 39-40 
Democratic values 
in computer-assisted manufacturing, 76- 
82, 86 
in knowledge technology, 114-115 
DENDRAL program, 98-100, 102, 103, 143 
Design of computer systems 
experimental work on, 34, 36 
for personal interface, 227-228, 230, 232 
Developing countries, computer use in, 27- 
28, 30 
Digitalis therapy, program on, 21, 26 
Diplomacy, international, 18 
computer-assisted negotiations in, 234- 
265 
Displacement of human labor, in automa- 
tion of workplace, 25 
Disputes, computer-assisted negotiations in, 
234-265 
DNA recombinant techniques, in biological 
research, 174, 175, 176 
Downtime, in computer-assisted manufac- 
turing, 77, 80, 84, 85 
Dreyfus, H. L., on artificial intelligence, 
143-145, 152-153, 158 
Drug therapy, computer programs on, 21, 26, 
93-95, 97-98, 129 
MYCIN, 93-95. See also MYCIN pro- 
gram 
Dynamic simulation, 23 


se of computer use, 203-210, 218-219, 
220-221. See also Friendliness of 
computers 

Economic aspects. See Financial aspects 


Education 
computer-assisted 
artificial intelligence in, 105 
future promise of, 115 
in GUIDON package, 97-98 
in home, 8 
mental atrophy associated with, 26 
on computer use, 3-4, 220-233. See also 
Literacy, computer 
Efficiency of computer systems, experimen- 
tal measures of, 31-32 
Electronic Taylorism, in computer-assisted 
manufacturing, 77-82 
Emotional aspects 
of artificial intelligence, 139-140, 141, 154, 
155, 158 
in use of computers in workplace, 211 
Employment, computers used in. See Work 
environment, computers in 
EMYCIN, 93, 95-96, 97, 104, 130 
Energy 
computers reducing demand for, 28 
dissipation of, in computational process, 
162, 163, 164, 165, 166, 167, 168 
Entertainment role of computers, 8-10, 115, 
223 
Entry methods for computer image synthe- 
sis, 52-53 
Environmental issues, computer-assisted 
negotiations concerning, 257, 265 
Epistemology, android, 267, 268, 270 
Ergonomics, 205, 211 
EURISKO, 100 
Evolution theory of Darwin, 181, 270-271 
Experimental computer science, 31-46 
on design features of systems, 34, 36 
on efficiency of architectures, 31-32 
factors affecting growth of, 32-35 
on fiber optics for I/O interconnections, 
33-34 
on fractal nature of software-cache inter- 
action, 38-40 
modeling and simulating tools in, 32-33 
on parallel processors, 36-38 
on preventative service plans, 34-35 
at Yorktown Heights Systems Laboratory, 
36-40 
Expert systems, 6, 21-22, 91-92, 109, 111, 
113, 129-137 
in AM program, 100 
on chemical structure analysis, 98-99 
common sense in, 129-137, 143-144 
cost savings in, 101-102 
in DENDRAL and META-DENDRAL 
programs, 98-100 
knowledge in, 101, 131-133 
acquisition of, 92-93, 99-100, 105 
heuristic, 91, 100 
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limitations of, 274 

on mathematical concepts, 100 

on medical diagnosis and therapy, 93-95, 
97-98, 129 

in MYCIN and MYCIN-like programs, 
93-98, 125, 129-134, 136-137, 143 

plan-generate-and-test strategy in, 98, 99 

reasoning in, 133-135 

uses of, 105 


F sctories, computers in. See Manufactur- 
ing, computer-assisted 
Feelings, in artificial intelligence, 139-140, 
141, 147, 148-149, 154, 155, 156, 158, 
160 
Fiber optics, for input/output interconnec- 
tions, 33-34 
Fifth generation computers, 12, 109, 111, 
116, 120-128 
architecture of, 121-123 
data-flow-type of, 122 
guidelines for, 120-121 
programming of, 122, 123-124 
functional, 122, 123 
language used in, 123-124, 125, 126- 
127 
predicate calculus type of, 123 
verification of, 123-124 
Filtering of information, as benefit of com- 
puters, 28 
Financial aspects 
of computer networks, 24 
of electronic assembly plants, 6, 87-88 
of experimental computer science, 40, 44, 
46 
of friendly computers, 3, 4 
of information revolution, 27-28 
of knowledge technology, 101-102, 109- 
111 
of ocean mining, computer-assisted nego- 
tiations concerning, 235-259 
of time sharing computers, 21 
FORTRAN-4, for Massachusets Institute of 
Technology Ocean Mining Model, 
258 
Four color problem, solving of, 18 
Fractal nature of software-cache interac- 
tion, experimental work on, 38-40 
Frame buffer, in image synthesis, 63, 68 
Friction, in computational process, 164, 165, 
166, 167, 168, 169 
Friendliness of computers, 3, 4, 202-219 
advertising claims on, 203-204 
contradictory statements on, 204-205 
in ease of use, 203-210, 218-219, 220-221 
and health complaints associated with 
computer use, 210-214 
and issue of friendship with computers, 4 


language affecting, 207-208 

measurement of, 208-210 

in office automation, 205 

in personal interface design, 227-228, 230 

programming changes related to, 225-229, 
230, 232 

survey data on, 205-207 

and time required for training, 209-210 

and unnecessary knowledge gap, 220- 
233 


Games, computer-mediated, 8-10, 115, 
233 
Gauss integration, 18 
Generalization of pattern recognition, 194, 
200 
Genetic research, 174, 175, 176, 275 
Geographic distribution 
of computer systems, decentralization of, 
23-24 
of jobs, computers affecting, 5-6, 25, 28- 
29, 118 
Geometric computer-generated images 
descriptions of, 64 
fidelity of, 73 
Global consequences of information revolu- 
tion, 27-28 
Governments 
in computer-assisted negotiations, 234- 
265 
global consequences of computer use by, 
27-28 
knowledge technology in democratiza- 
tion of, 115, 119 
Graphics, computer, 47-75. See also Images, 
computer-generated 
GUIDON package, 97-98 


Hendicapped persons, potential benefits 
of information revolution for, 25, 
29 
Hardware, 19-20, 222 
for artificial intelligence, problems with, 
103-104 
in information revolution, 19-20 
Hashing, 121 
Health complaints, associated with com- 
puters in workplace, 210-214 
HEARSAY-2 speech understanding project, 
97 
Heuristic knowledge, 101 
in expert systems, 91, 100 
Hidden computers, 20-21 
Home environment 
information revolution affecting, 25, 29 
role of computers in, 7-10 
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Human-centered systems, in computer- 
assisted manufacturing, 77-82, 84- 
86, 89 

Human time, required for computer image 
synthesis, 50, 59 

Hume’s problem, 271 

Humor, in artificial intelligence, 139, 140, 
154 


Iau computers, 32, 36 
in parallel system, experimental research 
on, 37-38 
user's guide for, problems with, 207-208 
Images, computer-generated, 47-75 
algorithmically defined surfaces in, 56- 
57, 65, 66-69 
animated sequences in, 47, 59, 72 
application of, 62 
artifacts in, 72-73, 74 
reduction of, 72-73 
color in, 59, 62 
comparison of techniques in, 63-65 
complexity of, 73 
Coons patch technique in, 58 
designing and arranging of, 50 
developable surfaces in, 54-56 
entry methods for, 52-53 
frame buffer in, 63, 68 
free-form curves surfaces in, 57-58 
geometric 
descriptions of, 64 
fidelity of, 73 
hidden surface problem in, 66-67 
image plane in, 63-64 
intensity of 
calculation of, 69-70 
fidelity of, 73 
intersection rule in, 54 
line drawings in, 50, 64, 66 
in Massachusetts Institute of Technology 
Ocean Mining Model, 258 
memory for, 62-63 
in multiprocessor approach, 23 
negative objects in, 54 
pixels in, 47, 62 
polygons in, 52, 66 
realistic, 73-74 
rendering techniques in, 62-75 
scenes in, 47, 58-59 
shading in, 50, 64, 65, 69-72, 74 
shadows and point of light source in, 71, 
72 
shapes in, 47-61 
solids modeling program in, 53-54 
stages in synthesis of, 65-66 
surfaces of revolution in, 54-56 
templates in, 54-56 


three-dimensional representations in, 8, 
51, 63-64 
in biological research, 171-180 
time required for, 73-74 
in batch mode, 50 
computation of, 47, 59 
in human time, 50, 59 
in quick turnaround, 50 
in real time, 47-50, 57, 59 
transformation and clipping in, 65 
transparent, 70 
two-dimensional representations in, 63 
union rule in, 54 
in video game, 8 
Industrial work. See Manufacturing, com- 
puter-assisted 
Inference procedures, in artificial intelli- 
gence, 91, 92, 94, 95, 97, 98, 101, 102, 
125-126, 127-128 
Information 
in approach to problem solving, 15-16, 
17-18 
adaptive and nonadaptive, 16, 18 
limited and inexact, 12, 14-15, 18 
principle on, 15 
filtering of, as potential benefit of com- 
puters, 28 
loss of, in computational process, 167 
marketing of, 24-25 
processing of, 181 
in fifth generation computers, 125-126, 
127-128 
theories on, compared to neuronal 
group selection theory, 185 
radius of, 14-15 
revolution concerning, 19-30 
Information clubs, 25 
Information revolution, 5, 19-30 
computer tribes in, 24 
expert systems in, 21-22 
geographically distributed computer sys- 
tems in, 23-24 
hardware developments affecting, 19-20 
hidden computers in, 20-21 
marketing of information in, 24-25 
negative effects of, 25-28 
potential benefits of, 28-29 
programming problems in, 20 
robotics in, 22 
sensory computing in, 23 
Input/output interconnections, fiber optics 
for, 33-34 
Instructional theories, compared to neu- 
ronal group selection theory, 185 
Intelligence 
amplification of (IA), 234 
artificial (AI). See Artificial intelligence 
human. See Mind, human 
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Intensional logic, 126, 127 representation of knowledge in, 92, 93, 97, 
Intensity of computer-generated images 125 


calculation of, 69-70 
fidelity of, 73 
Interactive computer graphics, in molecular 
model building, 172, 173 
Interconnections of computers, 24, 27, 30, 
221, 222-223 
of businesses, 5-6, 24 
regulation of, 27, 30 
Interface design of programs, 227-228, 229, 
232 


International diplomacy, 18 
computer-assisted negotiations in, 234- 
265 
Intrinsic problem difficulty, 13 


Jobs. computers used in. See Work envi- 
ronment, computers in 


| ae experimental designs of, 34 
Knowledge. See also Knowledge engineer- 
ing and technology 
and common sense of expert systems, 
129-137, 145, 152, 158 
computer-related, 220-233. See also Litera- 
cy, computer 
heuristic, 91, 100, 101 
and information processing in fifth gener- 
ation computers, 125-126, 127-128 
Knowledge engineering and technology, 
91-119, 125-126 
acquisition of knowledge in, 92-93, 99- 
100, 105 
applications of, 104-105, 125 
cumulation of methods and techniques in, 
104 
in democratization of knowledge, 114- 
115 
development gap in, 106 
economic value of, 101-102, 109-111 
expert systems in, 91-92. See also Expert 
systems 
fact knowledge in, 91 
future effects of, 108-119 
economic, 109-111 
intellectual, 111-114 
social, 114-115 
hardware appropriate for, 103-104 
heuristic knowledge in, 91, 100, 101 
inevitability of, 102-103 
inference procedures in, 91, 92, 94, 95, 97, 
98 
MYCIN program in, 93-95 
new knowledge from, 103, 110, 112 
principles of, 101 
problem solving in, 98, 101, 125 


shortage of personnel trained on, 104-105 
threat of, 116-118 
trends in, 96-97 
utilization of knowledge in, 92 
Koh, T. T. B., on computer-assisted negotia- 
tions, 247-250, 255, 259-260, 261, 
262, 265 


| Saar law, 69-70 
Landscapes, algorithmically defined com- 
puter images of, 56-57 
Languages, computer 
for artificial intelligence, 125, 125 
for fifth generation computers, 123-124, 
125, 126-127 
semantics of, 123-124, 126-127 
linguistic theories influencing, 126-127 
proposed changes for improvement of, 
225-226, 229, 231 
understanding of, 221 
and computer literacy, 222-224 
problems in, 207, 208, 209, 221 
Laws 
on computer-related crimes, 27 
of the sea, computer-assisted negotiations 
concerning, 235-259 
Learning. See Education 
Liability for program malfunctions, 26 
Library of Congress memory unit, 19 
Lifestyle, computers affecting, 28 
Limitations on computational process, 161- 
170 
Line drawings, computer-generated, 50, 64, 
66 


Linguistic theories, and development of 
programming languages, 126-127 
Lisa system, 228, 229 
LISP, 104, 126, 151, 231 
Literacy, computer, 3-4, 220-233 
on computation, 222-223, 224, 229 
future need for, 30, 229-230 
levels of, 222-224 
problems in, 204-205 
on programming, 223-224 
and shortage of trained knowledge engi- 
neers, 104-105 
training time required for, 209-210, 229- 
230 
and unneccessary knowledge gap, 220- 
233 
on use of computers, 223, 229 
of workers in computer-assisted manu- 
facturing, 84-85, 88, 90 
LOC memory unit, 19 
Local failures, in multiprocessor approach, 
23 
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Logic of software design, verification of, 32 
Logical positivism, 267 
LOGO, 225, 226 


M.i 


computerized sorting of, 214-215 
through computer networks, 221, 223 
Manuals accompanying computer systems, 
problems with, 207-208 
Manufacturing, computer-assisted, 6-7, 22, 
76-90 
complexity of, 80-81 
computer training of workers in, 84-85, 
88, 90 
control of decision making in, 77-78, 81, 
82, 84-85, 86, 87, 89, 90 
cost effectiveness of, 6, 87-88 
creativity in, 77-82, 84-85, 88 
democratic values in, 76-82, 86 
downtime in, 77, 80, 84, 85 
effective uses of, 77 
as electronic sweatshops, 215 
errors in, 79-80 
human-centered systems in, 77-82, 84-86, 
89 
maintenance, scheduling, and quality 
control responsibilities in, 84, 85, 
86 
for mass individualized production, 22 
military programs in, 78, 80-81 
organization of work in, 83-90 
productivity of, 28, 76-77, 84, 85, 86, 87, 88, 
89 
quality of work environment in, 81, 90 
robotics in, 6-7, 22 
social cost of, 77, 79, 82, 89 
stress of work in, 81 
Taylor approach to, 77-82, 83-86, 87, 88 
unemployment associated with, 77, 82 
MARC program, 96 
Marketing of information, 24-25 
Mass production 
computer-assisted. See Manufacturing, 
computer-assisted 
individualized, 22, 28 
Massachusetts Institute of Technology, 44, 
46 
Deep Ocean Mining Model of, 235-259 
acceptance and credibility of, 243, 245- 
246, 247-248, 250, 254-255 
data acquisition in, 246 
development of, 235-244 
evaluation of, 244-249 
future uses of, 253, 256-258, 259-265 
user participation in development of, 
246-247, 254-255, 258 
Mathematical calculations 
in AM program, 100 


compared to symbol manipulation, 224- 
225 
physical limitations on, 161-162 
McCarthy, J., on artificial intelligence, 142- 
143, 151-152, 157-158 
Medical diagnosis and therapy, computer 
programs related to, 21, 26, 93-95, 
97-98, 129 
MYCIN program in, 93-95. See also 
MYCIN program 
Memory, 14 
demand fetching of, 39 
cache misses in, 39-40 
in image synthesis, 62-63 
LOC unit of, 19 
in time window, 39 
Mental functioning 
ascribed to machines, 148, 157, 159, 160 
human. See Mind, human 
Mental representatives, 271-272 
self-understanding, 272, 274 
META-DENDRAL system, 99-100, 105 
Mind, human 
compared to artificial intelligence, 28, 
138-160, 266-275 
computer system designed to fit, 34 
computer use affecting, 25-26 
dualism of, 266 
and future intellectual promise of knowl- 
edge technology, 111-114 
mental representations in, 271-272 
self-understanding, 272, 274 
mysticism about, 266 
parallel processing in, 268-269 
theoretical idealization about, 266-267 
third-person perspective on, 270-273 
Mining operations in oceans, computer- 
assisted negotiations concerning, 
235-259 
Minksy, M. L., on artificial intelligence, 
148-149, 155-156 
M.LT. See Massachusetts Institute of Tech- 
nology 
Model building, molecular, computer uses 
in, 171--176, 178 
Modeling with solids, in computer image 
synthesis, 53-54 
Molecular model building, computer uses 
in, 171-176, 178 
Montague linguistic theories, 128, 129 
Multiprocessor approaches, 23, 222 
future applications of, 23 
local failures in, 23 
scalability in, 23 
Musicians, computer use by, 224, 231 
MYCIN program, 93-95, 125, 129-134, 136- 
137, 143 
common sense in, 131-133, 134, 136-137 
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and EMYCIN program, 93, 95-96, 97 

limitations of, 130-131 

ontology of, 130 

production rules in, 130, 133 

question and answer dialogue in, 129- 
130 


Natural text analysis, experimental work 

on, 34 

Negotiations, computer-assisted, 234-265 

on arms control, 253, 257, 260-264, 265 

decision-cycle facilitation in, 253 

development of, 235-244 

on environmental issues, 257, 265 

evaluation of, 244-249 

future applications of, 253, 256-258, 259- 
265 

on international monetary system, 260 

Massachusetts Institute of Technology 
Ocean Mining Model of, 235-259 

quality of agreement in, 253 

on space laws, 259 


and category formation, 181, 193-194, 198 
and classification, 193-194, 200 
Darwin II model of, 187-199, 200 
decay process in, 199-200 
degeneracy in, 186, 198 
future directions of research on, 198-199 
generalization of, 194, 200 
learning of, 182, 198 
neuronal group selection theory on, 184- 
187 
optical illusions affecting, 200 
perceptions affecting, 182, 201 
polymorphous characteristics affecting, 
182, 201 
specificity of, 186-187 
in three-dimensional biological struc- 
tures, 178 
Perceptions of patterns, 182, 201 
Performance of computer system, parallel 
processors affecting, 36-38 
Personal interface, programs designed for, 
228, 232 
Philosophers 


Nerve net formation, computer uses in 
research on, 176-178, 179 
Neuronal group selection theory, 184-187 
Noise in computational process, 164, 165, 
166, 167, 168, 169 
Nonadaptive information, 16, 18 
NP-complete problems, 13 
Nyhart, J. D., on computer-assisted negotia- _. com, 161-170 
tions, 235-239, 244-247, 253-254, Pi calculations, physical limitations on, 161- 
255, 261, 265 Ue... 
Pixels, 47, 62 
Politics. See Governments 
Positivism, logical, 267 
Postal system, computerization of, 214-215 
Preventative service plans, for defects in 
software, 34-35 
Privacy of information, in computer sys- 
tems, 27, 116, 222 
Problem solving 
adaptive and nonadaptive questions in, 
16, 18 
algorithms in, 13, 15, 17-18 
complexity of, 7, 11-18 
in DENDRAL system, 98 
of four-color problem, 18 
information-centered approach to, 15-16, 
17-18 
interconnections affecting, 11-12, 18 
intrinsic uncertainty of, 14-15 
knowledge base and inference methods 
in, 101 
in knowledge engineering systems, 125 
limited and inexact information affecting, 
12, 14-15, 18 
of NP-complete problems, 13 
radius of information in, 14-15 


on artificial intelligence, 156, 157-158, 
159, 267 
on human mind, 267 
Physical complaints associated with com- 
puter use, in workplace, 210-214 
Physical limitations on computational pro- 


) mining, computer-assisted nego- 
tiations concerning, 235-259 
development of, 235-244 
evaluation of, 244-249 
future applications of, 253, 256-258, 259- 
265 
Office automation, 5, 25, 87, 88-89, 104, 125 
design of work area in, 211-214 
user-friendly computers in, 205 


Painter's algorithm, in image synthesis, 67 
Papert, S., on artificial intelligence, 140-142, 
149-151, 156-157 
Parallel processing, 15, 16, 121, 122, 222 
in biological research, 178, 179 
experimental research on, 36-38 
in understanding of human mind, 268- 
269 
in Yorktown Simulation Engine, 32 
PASCAL, 225 
Pattern recognition, 2, 181-201 
adaptive response to, 182-184 
amplification of, 184-185, 188, 192 
assessment of, 194 
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Problem solving (continued) 
size of problem affecting, 11, 18 
time, memory and area in, 13-14 
of traveling salesman problem, 12-13, 14, 
18 
Production rules, in MYCIN program, 130, 
133 
Productivity of workers 
in computer-assisted manufacturing, 28, 
76-77, 84, 85, 86, 87, 88, 89 
computer measurements of, 216-217 
definition of, 76-77 
Programming. See Software 
Protein research, computer applications in, 
172-176, 178 
Psychology 
computer use in, 231 
influence on artificial intelligence re- 
search, 142 
PUFF program, 95 


Quesntum mechanical approach to com- 
putational process, 168-169 
Questions in problem solving, 15-16 
adaptive and nonadaptive, 16 
in MYCIN program, 129-130 
in twenty questions game, 15-16 
Quick turnaround time, in computer image 
synthesis, 50 


Radiation exposure, from computers in 
workplace, 211 
Radius of information, 14-15 
Ray tracing algorithm, in image synthesis, 
68-69, 71-72 
Real time of image synthesis, 47-50, 57, 59 
Realistic image synthesis, 73-74 
Reasoning, in artificial intelligence, 91, 133, 
134 
in AM program, 100 
circumscription method of, 134-135 
intellectual promise of, 112 
in MYCIN program, 94-95 
nonmonotonic, 134, 135 
related to common sense, 133-135 
Recognition of patterns, 178, 181-201. See 
also Pattern recognition 
Recombinant DNA techniques, in genera- 
tion of molecular models, 174, 175, 
176 
Recreational uses of computers, 8-10, 115, 
223 
Regulation of computer interconnections, 
27, 30 
Rendering techniques in computer image 
synthesis, 72-75 


Research 
biological, computer uses in, 171-180 
on computer science, 31-46 
Response time of parallel processors, 37-38 
Responsibility 
for program malfunctions, 26 
for quality control in computer-assisted 
manufacturing, 84, 85, 86 
Reversible computations, 164-165, 166, 168, 
169 
Richardson, E. L., on computer-assisted 
negotiations, 241-244, 251-252, 256- 
258, 262-264, 265 
Robotics, 22 
in home life, 9-10 
in workplace, 6-7, 22 
ROSIE, 104 


Sacon system, 96 
Sales of computers, 3 
and advertising claims on friendliness, 
203-204 
Scalability in multiprocessor approaches, 
23 
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